Diagnosis of Epilepsy

k=3 Epilepsy
=2 One of the most common serious neurological disorders worldwide

with no age, racial, social class, national or geographic boundaries.
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Definition

Epilepsy is

a common chronic neurological disorder
characterized by recurrent unprovoked seizures 12

The epileptic seizures are

transient signs and/or symptoms of
abnormal, excessive or synchronous neuronal activity in the brain.3l

The brain disorder

1. Commission on Epieriolagy and Prognosis, LAE. Epileasia 1993

2 Blume W et, al. Glossary of for report of the ILAE task force.

Epileps a2001

3 FisherR et al Ey the ILAE and IBE. Epilepsia 2005.
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Neuronal wiring and firing disorder

Transmissionin Synapses

Cortex Wiring in Layers

a: corpus callosum
b: ant/post commissure
¢ hippocampal commigsure

d: cingulum

e: superior longitudinal fasciculus
f: arcuate fasciculus

g inferior longitudinal fagciculus
h: Uncinate faciculus

Seizure Types on Epileptogenic Zone

Visceral sensory aura

Algorithm for Evaluating Spells

(o] eon
[

Provoked

correctable
| uncorrectable

Neurostimulation
Surgery KGD

Behavioral
Modification
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Classification of Paroxysmal Events

J

Paroxysmal event

Epileptic
seizure

Epiepsia, 14671-675, 010
i 10.1111.1528-11672009.02285.1

SPECIAL REPORT i

Recommendation for a definition of acute

symptomatic seizure

#'Ettore Beghi, { Arturo Carpio, {Lars Forsgren, §Dale C. Hesdorfer,
9Kristina Malmgren, #josemir W. Sander, **Torbjorn Tomson, and §W. Allen Hauser

Mi University of Cuencs, Cuenca, Ecuador;
U i
Neurology, Columbia University, New York, New York, U.SA'; ity, Goteborg, Sweden; #UCL
Foundation, Heemstede, I Stockholm, Swed:

st JBEbbsbasi duoer Norsolpey 1 within the first 7 days of Specific Causes
) movement -[ Paraoxysmal dyskinesia Propriospinal myoclonus 1 oD
Neurologic others —{ Transientischemic attack Basilar migraine ) . o .
disorders (NNES) TBI, including intracranial Biochem. parameter Value
| ) Psychogenic seizure 1 CNSinfections Serum glucose <36 mg/dl or
o Hyperventilation ; >450 mg/dl w ketoacidosis
E;Kgnilgéréc(PNES) Panic attack - Cerebral hyporia Serum sodium <115 mg/dl
) within 7~48 h of S i <50 ma/d
| syncope ——L Neurocardigenic syncope  Dysautonomia W the last drink EILITceS Clum_ Lmg
Vedical - i i & lastann Serummagnesium  <0.8 mg/d|
condifions (MNES) cardiac ——L Cardiac arrythmia Decreased CO W within 24hr of Urea nitrogen <100 mg/dl
” endocrine v—-L Hypoglycemia Insulinoma W metabolic toxic systemic causes Creatinine >10.0 mg/dl
HF X} 1 H= g
L5 (seizure) TH 257 L& (Epilepsy) = HEF
‘ Absence ‘ ‘ Clonic ‘ ‘ Myoclonic ‘ ‘ Tonic ‘ ‘ Atonic ‘ . '
t i Generalized kel
G R age-related onset,
\ el IME, Reflex
Generalized  motor Symptomatic,
) cryptogenic,
sensory West, LGS
Simple partial Idio .
. ; pathic,
auanoic age-related onset,
BRE, ADNFLE

Complex partial \ psychic

!

Secondarily gen ‘

Unclassified

Symptomatic,
cryptogenic,
FLE, TLE

[ Undetermined |

Special synd

Epilepsia, 51(4):676-685, 2010
doiz 10.1111/1.1528-1167.2010 X

CIAL REPO|

Revised terminology and concepts for organization of seizures
and epilepsies: Report of the ILAE Commission on
Classification and Terminology, 2005-2009

*Anne T. Berg, {Samuel F. Berkovic, §Martin ]. Brodie, §Jeffrey Buchhalter, #*). Helen Cross,
TiWalter van Emde Boas, {{Jerome Engel, §§Jacqueline French, qTracy A. Glauser, ##Gary
'W. Mathern, **Solomon L. Moshé, {Douglas Nordli, { { {Perrine Plouin, and {Ingrid E. Scheffer

*“Department of Biology, Northern lllinois University, DeKalb, lllinois, U.S A.; {D epartment of Neurology, Epilepsy Center,
Northwestern Children’s Memarial Hospital, Chicago, lllincis, U.S.A; {Epilepsy Research Centre, University of Melbourne (Austin
Health), West Heidelberg, Victoria, Australia; §Epilepsy Unit, Western Infirmary, Glasgow, Scotiand; Department of Neurology,
Phoenix Children’s Hospital, Phoenix, Arizona, U.S.A ; #Neurosciences Unit, UCL-Institute of Child Health, Great Ormond Street

Hospital, London, United Kingdom; **National Centre for Young People with Epilepsy, Lingfield, United Kingdom; {{D epartment of
EEG/EMU, Epilepsy Clinic “Meer & Bosch,” Heemstede; Stichting Epilepsie Instellingen Nederland, Hoofddorp, The Netherlands;
11Department of Neurology, UCLA, Los Angeles, California, U.S.A.; jiDepartment of Neurology, New York University, New York,

New York, U.S.A.; {9 Department of Neurology, Cincinnati Children’s Hospital, Cincinnati, Ohio, U.S.A; ##Departmentof

Neurosurgery, UCLA, Los Angeles, California, US.A.; ***Department of Neurology, Albert Einstein College of Medicine, Bronx,
New York, US.A.; and{ {{Department of Neurology, Hopital Necker Enfant Malades, Paris, France

Table 1. Classification of seizures?
Generalized sz
Tonic—clonic (in any combination)
Absence
Typical
Atypical
Absence with special features

Withoutimpairment of consciousness or awareness
With observable motor or autonomic components
This roughly corresponds to the concept of “simple partial seizures.”
“Focal motor” and “autonomic” are terms that may convey
this concept depending on the seizure manifestations.
Involving subjective sensory or psychic phenomena only
This corresponds to the concept of an aura, a tem endorsed inthe 2001 Glossary,
With impairment of consciousness or awareness
This roughly corresponds to concept of complex partial sz.
Focalsz “Dyscognitive” is a term that has been proposed for this concept (Blume et al., 2001).
Unknown Evolving to a bilateral, convulsive® seizure
(involving tonic, clonic,or tonic and clonic components).
This expression replaces the term “secondarily generalized seizure.”
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Table 3. Electroclinical syndromes and other epilepsies
Electroclinical syndromes arranged by age at onset®
Neonatal period
Infancy
Childhood
Adolescence - Adult
Juvenile absence epilepsy (JAE)
Juvenile myoclonic epilepsy (JME)
Epilepsy with generalized tonic—clonic seizures alone
Progressive myoclonus epilepsies (PME)
Autosomal dominant epilepsy with audlitory features (ADEAF)
Other familial temporal lobe epilepsies
Less specific age relationship
Familial focal epilepsy with variable foci (childhood to adult)
Reflex epilepsies
Distinctive constellations
Mesial temporal lobe epilepsy with hippocampal sclerosis (MTLE with HS)
Rasmussen syndrome
Gelastic seizures with hypothalamic hamartoma
Hemiconvulsion-hemiplegia—epilepsy
Epilepsies attributed to and organized by structural-metabolic causes
Malformations of cortical development (hemimegalencephaly, heterotopias, etc.)
Neurocutaneous syndromes (tuberous sclerosis complex, Sturge-Weber, etc)
Tumor Infection Trauma Angioma Perinatal insults Stroke etc
Epilepsies of unknown cause
Benign neonatal seizures (BNS), Febrile seizures (FS)

Four Dimensions of Epilepsy Classification

/

~/  Location

Example of Classification

Epileptogenic  [eft temporal lobe (mesial temporal)
Causes neoplasm (left mesial temporal DNT)
Seizures

semiology  abdominalaura = automotor seizure

frequency  persistent (1 seizure/m)
triggering  none

Conditions severe verbal memory problems

Epilepsy Patient Evaluation

Epileptogenicity Function

19 EMU » ;
Adm Ictal Video Ietal EEG Ictal SPECT

Conference for Surgery

2" EMU Adm

Epilepsy Surgery
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C/IED in FCD
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Typical Epiletiform Discharges

Anterjor temporal spike MTLE

Focal :

Focal cortical

Reg. Psp (C/IED) dysplasia
Gen. 3Hz SWC Absence epilepsy
Gen. >4Hz PSpWC JME

Generalized
Hypsarrhythmia West syndrome
Gen. slow SWC LGS

Neuroimaging

MRI SPECT PET

$ o

Malformation of Cortical
Development

Encephalomalacia

Neoplasm
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High Resolution MRI

Subfield atrophy pattern in TLE w/wo MTS by high-resolution MRI at 4 Tesla

control l‘ Isolated CAl'vqumn loss sev atrophic CA1, CA3, &G
relative sparing of CA1-2

13y
sdlerosis in lemporal lobe epilepsy: a Task Force report from the ILAE
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Department of Neuropathology, Universty Hospital Erlangen, Erlangen, Germany
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Epilepsic, 2(1):158-174,2011
doi: 10.1111/,1528-1167.2010.02777.x

Missed Focal Lesions

The clinicopathologic spectrum of focal cortical dysplasias:
A consensus classification proposed by anad hoc Task Force
of the ILAE Diagnostic Methods Commission'

**ngmar Bliimcke, {Maria Thom, {Eleonora Aronica, §Dawna D. Armstrong, {Harry V. Vinters,
#Andre Palmini, **Thomas S. Jacques, } {Giuliano Avanzini, 1$A. James Barkovich, §§Giorgio
Battaglia, {{Albert Becker, #Carlos Cepeda, ****Fernando Cendes, {1{Nadia Colombo,
{}1Peter Crino, §§§). Helen Cross, 1{Olivier Delalande, ###Francois Dubeau, ****John
; Dunean, t11tRenzo Guerrini, }111Philippe Kahane, §§5§Gary Mathern, §449Imad Najm,

Table 1. The three-tiered ILAE classification system of focal cortical dysplasia (FCD) di forms
(FCD Types| and II) from those associated with another principal lesion (FCD Type ).
FCD Typel (isolated) i with ith
abnormal radial cortical abnormal rngential cortiaal | cortical lamination (FCD Type Ic)

lamination (FCD Typela) | lamination (FCD Type Ib)

FCD Typell (isolated)

with dysmorphic neurons and balloon

(FCD Type la) cells (FCD Type Ib)
FCD Typelll Cortical kmination c p Cortical lami =
i tes in the i dj o to i i i
principal lesion) d | aghlorg vascular malformation any other esion acquired
with hippocampalsclerosis | (FCD Type llb) (FCD Typellie) during carly ife, e.g. trauma,
(FCD Typelll) ischemic hjury, encephalitis
(FCD Type llld)

FCD lesion is not.

NO:
Plase o tha the are associaton between FCD Typesila and Bb wich hppocampal sclerosis, umors, o vaseular malformations shoud ot be chsfed as
FCD Type lilvariant

Blumcke, etal. Epilepsia, 2011;52(1):158-174.
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Epileptogenic Lesions Delineating Focus
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: Malformation of cortical development
Malformation

Partial —ee
uncorrectable
Foreign tissue  Granuloma — [— :
lesion Caldfication || A— piepiogeniozone S L
Hemorrhage OFD
Demye lination 1t EMU Ictal Video Ictal EEG Ictal SPECT
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Destructive Encephalomalacia onference for Surgery
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Case 1. ZIHAI 44/F/ 18ya

87U &, 18y0 (13, 87 E)

=5 Eoix| 7| = S,

95HE, ZAZ 2U MAWR 14 XL} MBS 282 Y 5 13| O
SAl 20| o WX = 0| SHA 2Ho| E52n
TAYZ o2 HoZte Y AEDSEA|E}
o7dE, 2993 f/u QE o WHE 1wk, HAYE 1y
144%,  EMU monitoring
. OXC TG LEV VPA Dlag NOsIS
07.10.31 150-300 100-100
08.03.24 " 150-150 Focal Cryptogenic Epilepsy
08.090.3  150-450 ! Cause :unknown
09.0216 " 162.5-162.5 Seizure
11.0527 150-375 ¥ Semiology  :astatic seizure
12.0203 225-450 Lt. arm ss aura > Lt. arm clonic » GTC
120904 " 100-150 Frequency  :special seizure 1/wk
13.01.28 150-150 SGS total 2
130531 # 500-500 Triggering : fatigue, emotional stress
13.06.12 i 1000-750 Comorbidity : migraine without aura
13.0628 " ! 1500-750 300
13.07.12 " " 300-150
13.09.27  225-150-300 25-150 ! !

Video Clip

Psychogenic Nonepileptic Seizures




SRRIIZAIY 20141 271 W] WARS

+=1. Nonepileptic psychogenic seizure@| type2
2 tremulous movementZt Zatk|= FH2?
71 major motor

LH) minor motor

CH negative motor

Case 2. O|H¥ 0l 29/F 19ya

2003(53) QOISR T
2|

2009.02.14 PED L{®l EMU monitoring.

INIC ED: no  IC ED: theta to delta in both FC
2009~2011 AED 220 =23t &8 gle
o|s self D/C AED. S42 X2
2014.01.10 NR L§Sl. OXC 300 M. 0|Z 2-33|/Y > 13|/
2014.01.22 EMU R

EMU at Ped F/15 10yo

1. Clinical History
7t. Seizure onset: 08.3¥ 4
L} Semiology : Type ) 215 20| H2| 2 Ct2|0f| O tekTICH
dur; 10-20sec  post ictal Sx.: none  frequency: 1-2/dat
C}. Past medical history : none
2}. AED before epilepsy monitoring unit admission: none
2. Video EEG monitoring Result
7}. Days of monitoring : 2 days
L}. Description and number (23])

(1) Sz #1.2: numbness of Lt extrimity
->clonic sz of Lt arm (sensory aura->Lt side motor seizure)

EEG: theta to delta in both frontocentral area
Ct. &Ml 7| & (including lateralizing signs) (1) Lt side clonic seizure
2}. Interictal spikes tctal = none
O}, Features of ictal EEG (1) Lateralized to none (2) Regionalized to FC
3. PLAN oxcarb 300mg bid opd f/u

PED NEURO ooo/ooo

EMU at NR F/20 10yo

Monitoring 20140122~20140124 Electrodes: Scalp FT 10-10
1.Video EEG monitoring Result
-Interictal abnl: none
-Clinical events (53])

(1) Descripyion -SO01~05: X}2|0 M YOjLt 17£~33% &

~2P(0H) ME=2-EHE ~g2ny

(2) Ictal EEG ~ -S01-05: no EEG change
2. Diagnosis: r/o partial seizure << r/o Paroxysmal nonkinesigenic dysknesia
3. Plan

AEDs: o El8A|
Oxcarbazepine 300mg(M)
Carbamazepine D/C 300mg(M)

AED History

AED oxc LTG LEV
09.02.27 600-600

09.03.20 450-450

09.05.28 600-600

09.06.18 o 375- 3715

09.07.31 ! 87.5- 875

09.10.30 ! 100 - 100

10.01.08 ! 137.5- 137.5

10.02.19 ! 162.5- 162.5

10.04.23 ! 187.5- 187.5

10.05.24 450-450 200 - 200

10.06.25 300-300 !

10.07.23 ! 500 - 500
10.10.07 ! 1000 -1000
11.04.08 " # - OFX|8f PED K&+

14.01.10 300 M

Video Clip
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. . 22.P | dyskinesiaZ epilepti =
Paroxysmal DysklneS|as i ;r;x?ysma yskinesialZ epileptic cause

— AL

71 Kinesogenic choreoathetosis

Non-Kinesogenic L} Non-kinesogenic dyskinesia
C}) Exertional induced dyskinesia
2h Hypnic dyskinesia

Kinesogenic

Exertional

Case 3. EIM=2 M/59

2013.12.12
NRHa 7z % &7}
£ SEAE L ORIE>IATRS>LBHY. |
ER EEG: WNL,
MRI: R frontal cortical nodular lesion r/o glioma f/u MRI 3m
2013.12.20
NREp M Tt Symptomaticfocal epilepsy
FTLin rt. SFG t/o tumor
Aura - Lt. versive seizure - GS: SGS once
Rt. hemicranial ha, r/o ha ass. with medical iliness
W A2 NSETI Levetiracetam 500mg bid 35
NRHa MZAE [EY] @1Propranolol 40mg 0.5T 2P 35Y
@1 Flunarizine5mg 1C 2P 35¢
[AAH C-spine AP/lat/ob, TCD, Routine[H| 2 & ]

MAE .

AT

2013.12.24 NS
W T/t Benign neoplasm of brain, supratentorial,
Acute gastric ulcer without haemorrhage or perforation
W 72 [£9] Utracet(R)ER 650mg/75mg 1T 2P 30Y
Afloqualone 20mg 1T 2P 309
Rabeprazole 10mg 1T M 30¢
[AAH 3%%Z MRI (PRE- & POST-CONT) + Diff + Perf (H| &)
201312 FTHA| 20 ML CH2 20 2014/12,15, 17,19 20 ML2s =2
2013.12.30ER
S E50i| Chslf NR, NSOPDf/u st & B85 =T gl 4HE
L 18N LAME &= nausea, vomiting 2H48. =5 0| ™1t
MU MMM EE 2Y 2M7MX| vomiting 4k, nausea X| & |
SHEHA ZH Lt. side tilting tendency 1 0{ ER visit
Rt.Frontal convex 2| fluid collection Of CHE}O] NS contact
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Epiepsia, 14671-675, 010
i 10.1111.1528-11672009.02285.1

SPECIAL REPORT i

Recommendation for a definition of acute

symptomatic seizure

#'Ettore Beghi, { Arturo Carpio, {Lars Forsgren, §Dale C. Hesdorfer,
9Kristina Malmgren, #josemir W. Sander, **Torbjorn Tomson, and §W. Allen Hauser

Mil University of Cuenca, Cuerca, Ecuador;

Neurlogy, Columbia Universiy, Now York NewYak U.S A §Goteborg University, Goteborg, Sweden; #UCL

Foundation, H de, I Stockholm, Swed

within the first 7 days of
Specific Causes

QVD;

TBI, including intracranial;
CNS infections.

Cerebral hypoxia

Operatoinally
within 7~48 h of the last drink
within 24hr metabolic toxic systemic causes

Proposed cutoff values for acute
symptomatic seizures in common metabolic disorders

Biochemical parameter Value

Serum glucose <36 mg/dl (2.0 mM)
or >450 mg/dl (25 mM) ass.
with ketoacidosis
(whether or not there is
long-standing diabetes)

Serum sodium <115 mg/dl (<5 mM)
Serum calcium <5.0 mg/dl (<1.2 mM)
Serum magnesium <0.8 mg/dl (<0.3 mM)
Urea nitrogen <100 mg/d! (>35.7 mM)
Creatinine >10.0 mg/dl (>884 IM)

Acute symptomatic seizure

stroke

trauma

P, (=
Seizure

stroke

trauma

infection

sinus thrombosis, Rt TO lobe infarction

delayed SDH

empyema, abscess
e —_—
e

£3. Acute symptomatic seizure@l 427

7t) &2 2= serum-Na 121 mg/dl
LH) ACA mfarctlon 142wy 2h=t
ChH meningitis = 8Ymy 2=t
2h 35 & 36A7HTY 2t

~— ~—

Case 4. O|YX| 32/F 5YA

1. History
2007.1018 PHLIC EEE 0=t 5 AX| RS Z2to|T™ Snich Xt
7| elx|o HEHSAIStD E2iE HEEln 2R Tote 25
ESM =% 21£0| otmtM 2Lt 2 YUS
2007.11.  BHE YL GS AL 2 LRO[ALIE LYY
g bll, L thal, L GP. R hippo, R amyg lesions

=
&
-
]
s}
3
70
=
™
o @

¢ c
Szt YAH7| Y FA[SICH BE. QB & WX|E

2008.04.01 22 NS Q. L|HH r/o multifocal gliomaz
navigation-guided biopsy. Path: no tumor cells.

a1z CPS (1~2/%) &4, AED polytherapy2 & 2 X|£E.

2012.08.07 28 NR 7{A presurgical evaluation £/8j A EMU 2 &l.

2. Semiology

Abd or vertig aura 2 automotor seizure, Rt hemi; SPS 1-2/w, CPS 1-2/m
3. AED before EMU admission

CBZ TPM LEV PGB CBZM
2008.08.12  500-500
201207.17  500-500 200-200  1500-1500 75-75 5-5

Video-EEG monitoring results (201200807 ~20120809 )
INIC ED: Sp, 1-2/2-3min, T8(100.0%)
IC events (113])
nausea(2) = lip smacking(1,7,9,6.8) - R EB dev(3,10,11)> L fumbling (4,5)
Ictal EEG Rt temporal onset (10/11), No EEG change (1/11)
Neuroimaging
B-MRI (2012-08-07): R hippocampomegaly Multifocal infiltrative lesions
SPECT(2012-08-09; #11, 40/102sec; injectionA| R EB dev, B temp rhythm):
Hyperperfusion in the right temporal cortex
PET (2012/10/10) : Hypometabolism in R DL frontal and ant to mid temp
Epilepsy classification: Right temporal lobe epilepsy, symptomatic
Seizures: abdominal aura 2 automotor seizure
Cause: Rt hippo. lesion R/O CNS lymphoma, R/ONMO, R/O vasculitis
Related medical conditions: none
Plan CNS lymphoma, NMO §2| ZtgZ g
right TLEG| CHSt ==X K2E nie
AEDE CBZ 500mg bid > OXC 750mg bid2 mH| &
TYo Ax|G/ A MOy

o

10
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NF1
café-au-lait spots, inguinal/axillary freckling,
neurofibromas.

« Diagnosed by two ofthe following C/F

-> 6 café-au-laitspots (>1.5cmin adults)
-> 2 neurofibromas of any type or plexiform
- Frecklingunderthe arms or in the groin

TsC

Adenoma sebaceum, shagreen patch,
hypomelanotic macules

Major Features

Facial angiofibromas orforehead plaque
Non-traumatic ungual or periungual fibroma
Hypomelanotic macules (> 3)

Shagreen patch(connective tissue nevus)
Multi

-> 2 Lisch nodules (iris
- optic nerve tumor (glioma)
- osseous lesion (sphenoidd

Itiple retinal nodular h
Corticaltuber, Subependymal nodlule,
| giant cell astrocytoma

-relative with NF1 by the above criteria
+Additional but not diagnostic features:

Cardiacrhabdomyoma, single or multiple
Lymphangiomyomatosis

- Precocious puberty ordelayed I developi
-learning disabilities in reading, spelling or math
- Growth

-Macrocephaly

- Scoliosis

-Hypertsnsion

- Epilepsy

Renal angiomyolip
MinorFeatures
"Confetti" skin lesions

Retinal achromic patch, Multiple randomly
distributed pits in dentalenamel, Gingival fibromas,
Cerebral white matter migration lines

Hamartomatousrectal polyps, Bone cysts,
Non-renal hamartoma, Multiple renal cysts

Summary

11



